Plasmodium vivax: sequence polymorphism and effect of natural selection at apical membrane antigen 1 (PvAMA1) among Indian population.
Present study describes the characterization of apical membrane antigen 1 (PvAMA1) polymorphisms among Indian Plasmodium vivax isolates. The partial PvAMA1 gene (covering domain I and domain II regions) sequenced from sixty-one (n=61) isolates in this study resulted into 49 haplotypes. Comparison with the previously available PvAMA1 sequences in the GenBank database revealed that 45 of these were new haplotypes that have never been reported till date. For further analyses, we also included 11 previously reported PvAMA1 sequences from India available in the database. Thus genetic diversity and effect of natural selection were analyzed both at domain I and domain II of this promising malaria vaccine candidate among 72 Indian P. vivax isolates. Non-synonymous mutations were found at 25 codons (16 at domain I and 9 at domain II) where 17 codons were dimorphic while rest of them (8 codons) were trimorphic. Thus codon polymorphisms were observed to be more at domain I as compared to domain II. Although the difference between the rate of non-synonymous (dN) and synonymous (dS) mutations was positive (dN-dS, 0.002+/-0.004SE) at domain II, it was not significantly different from each other (P=0.272), indicating tendency of stronger diversifying selection at this domain. The dN-dS difference for domain I (-0.006+/-0.009SE, P=0.268) and for entire 900 bp region (-0.002+/-0.005E, P=0.320) being negative and statistically insignificant suggests the role of both positive as well as purifying selection. Three-dimensional distributions of all polymorphic residues were mapped on a modeled PvAMA1 structure. Results suggested that almost all of the observed polymorphisms were located at one surface of the antigen. In conclusion, PvAMA1 antigen displays high diversity among Indian isolates with more diversifying selection at domain II. The result has significant value in malaria vaccine development using this antigen.